Effect of VEGF-A on expression of profibrotic growth factor and extracellular matrix genes in the retina.
Vascular endothelial growth factor-A (VEGF) causes increased vascular permeability and leukocyte adhesion in preclinical diabetic retinopathy (PCDR). Another hallmark of PCDR is thickening of the capillary basement membrane (BM). Recently, VEGF has been shown to induce expression of profibrotic genes such as transforming growth factor (TGF)-beta1 and connective tissue growth factor (CTGF or CCN2) in cultured endothelial cells. Moreover, neutralization of VEGF prevented BM thickening in diabetic mice in vivo. The authors hypothesize that VEGF directly contributes to BM thickening in the diabetic retina by inducing expression of profibrotic growth factors and extracellular matrix (ECM) components. Transcription and protein levels of ECM-related genes were evaluated in the rat retina after intravitreal VEGF injection by real-time quantitative PCR, Western blot analysis, and immunohistochemistry. In addition, expression profiles of the same genes in response to VEGF stimulation were investigated in bovine retinal vascular cells in vitro. Intravitreal VEGF injection induced retinal transcription of CYR61 (CCN1), CTGF, TGF-beta1, tissue inhibitor of metalloproteases (TIMP)-1 and fibronectin, and protein expression of CYR61, CTGF, TGF-beta1 and fibronectin. In bovine retinal endothelial cells and pericytes stimulated by VEGF in vitro, gene expression profiles were similar to those in the intact retina in vivo. VEGF induces profibrotic growth factors and extracellular matrix genes in the retina in vivo, as well as in cultured retinal vascular cells in vitro. The current findings have relevance for understanding the pathogenesis of preclinical DR, where early upregulation of VEGF may cause BM thickening by induction of ECM-related genes.